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plate, wherein the assembly also provides for an nsulating
spacer to be clamped to the standofls via a wing nut or
similar fastener to support the printed circuit board.

4 Claims, 3 Drawing Sheets
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1
COMBINATION IGBT MOUNTING METHOD

BACKGROUND OF THE INVENTION

The field of the present invention relates to mechanical
contacts and support for printed circuit board (PCB) mount-
able power modules such as rectifiers, MOSFETs and
IGBTs. More specifically, the present invention relates to a
system and method of supporting a plurality of mechanical
joints through a common mechanical support, 1.€., a support
which clamps the module to its thermal interface and clamps
the PCB to the module.

Current PCB mountable power modules often require two
separate points of mechanical contact or support. The first of
these two mechanical joints involves a thermal interface of
the module to secure a base plate to a heat sink or cold plate.
The second of these two mechanical joints imnvolves a solder
joint of module terminals to a printed circuit board (PCB)
and support of the board.

Typically the thermal interface 1s addressed by the use of
tasteners and/or washers, which secure the base plate or
substrate of a power module/device to a heat sink or cold
plate. This fulfills the requirements of the first mechanical
joint, but the second mechanical joint, which involves the
support of the PCB, 1s left to the solder joint. Through
applications of environmental stress like thermal stresses,
where there may be a temperature mismatch of materials, or
vibrational stresses, there can be enough resulting mechani-
cal stress placed on either the solder terminal joint directly
or transierred through the solder-terminal joint to the sub-
strate-terminal joint that this electrical connection will fail.
Prior approaches for modules that have features for fasteners
through the board and 1nto the shell of the module cause the
loss of valuable board space by the additional holes and
voltage clearance issues introduced by these additional
fasteners.

Thus, there 1s a need for a system and method of assembly
for mechanical contacts and support for PCB mounted
power modules which provides the support of both mechani-
cal joints through a common mechanical support by clamp-

ing the power module to its thermal interface and clamping
the PCB to the module.

Further, there 1s a need for a system and method of

mounting power modules on a PCB which mimimizes the
use of PCB space 1n the support of such power modules.

In addition, there 1s a need for a system and method of

installation of mounting power modules on a PCB which
uses a simplified design to reduce assembly time.

SUMMARY OF THE INVENTION

The system and method of the present invention uses a
heat sink or cold plate, with studs, which are positioned in
the center of each module’s mounting hole. The mvention
further uses a standofl of suflicient width to span the
diameter of the module’s mounting hole and to provide
suilicient clamping area for fastening. The standoff waill
include a mating thread to attach to the stud on the heat sink
or cold plate. The standofl will also be of sufficient length to
allow a tool to drive the standoil onto the stud at a controlled
torque to ensure a strong thermal interface, thus providing
the first mechanical joint referenced above. Next, the inven-
tion includes an msulating spacer or washer with an inner
diameter greater than the standofl so as to surround the
standofl, and an outer diameter greater than the clearance
hole 1n the PCB. Finally, the system includes a wing-nut or

spring washer and screw or similar fastener to clamp the
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spacer/washer to the PCB wvia the standofl, thus providing
the second mechanical joint and support referenced above.

Thus, the present invention provides a common support
structure for attaching the base plate of a power module to
a heat sink or cold plate, while the same support structure
assembly provides support of the PCB itsell.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 1s a perspective drawing of an embodiment of the
present mmvention during assembly showing an exploded
view of the IGBT thermal interface pad, the standofls, the
spacers and the wing nuts, along with a slotted bracket
teature for further mounting a printed circuit board within an
enclosure per the present invention.

FIG. 2 1s a perspective drawing of an embodiment of the
present invention during assembly showing an exploded
example of further standoil, spacer and wing nut assemblies
to support a circuit board and to clamp a power module to
provide a thermal interface as called for by the present
invention.

FIG. 3 1s a perspective drawing of an embodiment of the
present mvention during a later point 1n assembly showing
the spacer/standofl/wing nut assembly in place on a first
circuit board 1n combination with a second circuit being
lowered 1n place using a similar bracket mounting.

BRIEF DESCRIPTION OF THE PREFERRED
EMBODIMENT

Retferring to FIG. 1, the present invention 1s most prei-
erably used with an enclosure 10, where component space
and access for an assembler 1s limited. The enclosure 10
houses one or more printed circuit boards (PCBs) 12a—12c,
cach of which has a pair of lower slotted brackets 14 and a
pair of upper brackets 16. The lower slotted brackets 14 are
slotted so as to slidingly engage bracket studs 18 protruding
from the sides of the enclosure 10. The bracket studs 18 will
support the slotted brackets 14, and the board can then be
rotated into place whereby the upper brackets align with
preconfigured holes 1n the sides of the enclosure 10 whereby
fasteners (not shown) such as screws can secure the upper
brackets to the sides of the enclosure. Thus, with this
arrangement, the assembler need not get access to the
bottom corners of the enclosure to nsert screws or similar
fasteners to install (or replace) PCBs.

However, with the PCB 1nstallation approach as outlined
above, 1t 1s desirable to further attach the PCB to the
enclosure through the use of a combined PCB support
connection and thermal interface connection for a power
module 20 connected to the board 12. In a first preferred
embodiment of the present invention, the enclosure 10
includes heat sink studs 22 protruding into the enclosure 1n
a direction generally perpendicular to the plane of the
printed circuit board 12. The heat sink studs 22 are prefer-
ably positioned 1n the mounting hole of a given module (e.g.,
a rectifier, MOSFET or IGBT). In this preferred embodi-
ment, the power module 20 1s an nsulated gate bipolar
transistor (IGBT), although those of ordinary skill in the art
will appreciate that the present invention 1s equally appli-
cable to a wide variety of PCB mountable power modules.
This preferred embodiment of the heat sink or cold plate of
the module further includes IGBT thermal interface pads 24,
cach of which includes mounting holes or apertures for
surrounding the heat sink studs 22.

The mvention includes a series of standofls 26. In this
preferred embodiment, hex standofls 26 are used, although
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one of ordinary skill in the art will understand that other
types of supports are encompassed and may practice the
present mvention. The standoils 26 are ideally of suflicient
width to span the diameter of a mounting hole for the
module 20 and most preferably will have a mating thread to
the heat sink studs 22. Furthermore, the standofl 26 will have
suilicient length to allow a tool to drive the standoil onto the
stud at a controlled torque to ensure a strong thermal
interface between module 20 and the heat sink or cold plate.

As shown for instance 1n FI1G. 2, the printed circuit board
1256 1ncludes a series of board apertures or clearance holes
28 which the standofls 26 extend through. The portion of
standofls 26 extending through the apertures can mate with
an mnsulating spacer 30, the spacer having an inside diameter
greater than the standoil 26 and an outside diameter greater
than the clearance hole 28 of the printed circuit board 125.
Preferably, the spacer 30 1s comprised of plastic, and 1s used
to secure the printed circuit board to the IGBT module, thus
taking stress ofl the IGBT pins (not shown). Alternatively,
those of ordmary skill in the art will understand that a
washer or similar structure may be used 1n place of the
spacer. The spacer 30 1s clamped to the printed circuit board
1256 via standofl 26 through the use of a locking wing nut 32.
As with the spacer 30, the locking wing nut 32 is preferably
made of plastic. Alternatively, those of ordinary skill in the
art will understand that a similar fastener, such as a spring
washer, may be used to clamp the spacer or washer to the
printed circuit board.

The standofil fastening arrangement is shown in some
detail in FIG. 3. As can be seen in that picture, the diameter
of the spacer 30, being larger than the clearance hole 28,
provides a board support by the standofl 26 when clamped
by the blocking wing nut 32, thus creating a mechanical
joint. A second mechanical joint 1s created by the standoil
which clamps the module to 1ts thermal interface.

It will be appreciated by those skilled 1n the art that
various changes, additions, omissions, and modifications
can be made to the 1llustrated embodiments without depart-
ing from the spirit of the present invention. All such modi-
fications and changes are intended to be covered by the
following corresponding claim language.

We claim:

1. A support assembly for providing a support for a
printed circuit board having a plurality of clearance holes,
said support assembly further providing a thermal interface
between a heat sink and a power module, said power module
having a mounting hole and terminals for connection to said
printed circuit board, said support assembly comprising:

a) a heat sink, said heat sink including a plurality of studs,
cach of said studs positioned within said mounting
holes of said power module;

b) a plurality of standofls having a first end and a second
end, wherein the first end of each standofl mates with
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one of the plurality of studs and 1s positioned to span
one of said mounting holes of said module and the
second end of said standofls further projecting through
a clearance hole of said printed circuit board;

¢) an msulating spacer for mating with the second end of
the printed circuit board, said spacer having an annular
configuration with an inside diameter larger than the
diameter of said standofls, and an outside diameter
greater than the diameter of said clearance hole of said
circuit board; and

d) a fastener for securing the insulating spacer to the
printed circuit board, said fastener mating with the

il

second end of said standoff;
whereby said assembly provides a common mechanical
support for both a mechanical joint supporting said
circuit board and a mechanical joint between a power
module and a heat sink.
2. The support assembly of claim 1 further comprising a
pair of slotted brackets for rotatably engaging said printed
circuit board for positioning within an enclosure.

3. The support assembly of claim 1, wherein said power
module 1s an msulated gate bipolar transistor.

4. A support assembly for providing a support for a
printed circuit board having a plurality of clearance holes,
said support assembly further providing a thermal interface
between a heat sink and a power module, said power module
having a mounting hole and terminals for connection to said
printed circuit board, said support assembly comprising:

a) a heat sink, said heat sink including a plurality of studs,
cach of said studs positioned within said mounting
holes of said power module;

b) a plurality of standofls having a first end and a second
end, wherein the first end of each standofl mates with
one of the plurality of studs and 1s positioned to span
one of said mounting holes of said module and the
second end of said standofls further projecting through
a clearance hole of said printed circuit board;

¢) a washer for mating with the second end of the printed
circuit board, said washer having an annular configu-
ration with an internal diameter larger than the diameter
of said standoils, and an outside diameter greater than
the diameter of said clearance hole of said circuit
board; and

d) a fastener for securing the washer to the printed circuit
board, said fastener mating with the second end of said
standoft;

whereby said assembly provides a common mechanical
support for both a mechanical joint supporting said
circuit board and a mechanical joint between a power
module and a heat sink.
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